Quercetin induces rapid eNOS phosphorylation and vasodilation by an Akt-independent and PKA-dependent mechanism.
Consumption of the flavonoid quercetin exerts beneficial effects on many chronic diseases. The mechanisms involved in the vasorelaxant effect of quercetin remain uncertain. In the present study, we examined the role of quercetin in vasodilation and rapid endothelial nitric oxide synthase (eNOS) activity in endothelial cells. Quercetin induced a rapid, dose-dependent phosphorylation of eNOS at serine 1179. PKA, Akt and ERK1/2 were all quickly phosphorylated in the process too, but not AMPK and CaMK II. The specific kinase inhibitors for Akt or ERK1/2 could not abolish the quercetin-induced eNOS phosphorylation at Ser1179, which, however, was significantly abolished by H89, an inhibitor of PKA. Concomitantly, intracellular cAMP production was quickly increased by quercetin stimulation and an adenylate cyclase activator, forskolin, also induced eNOS phosphorylation at Ser1179. Quercetin enhanced nitric oxide (NO) production, which was abolished by an eNOS inhibitor, L-NAME or H89. Quercetin exerted a vasodilatory effect on rings with an intact endothelium but not on endothelium-deprived rings, and also inhibited vascular contractility induced by angiotensin II or phenylephrine in rat aortic rings. We conclude that quercetin quickly phosphorylates eNOS at Ser1179 via an Akt-independent, cAMP/PKA-mediated pathway to enhance the production of NO and to promote vasodilation.